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The reduction, at platinum microelectrodes, of 1,4-benzoquinone (BQ) dissolved in 
acetonitrile is investigated. It was blocked in steady-state microelectrode voltammetry 
although it has been believed to be a sluggish electron transfer reaction. It is interesting 
to combine fast scan voltammetry with steady-state microelectrode voltammetry. 
Values of heterogeneous rate constants by steady-state voltammetry1are often different 
from those by fast voltammetry. Fast scan voltammograms showed the negative 
potential shifts both of the cathodic and the anodic peaks at fast scans. In contrast, 
microelectrode2 voltammetry showed that the ratio of the steady-state limiting current 
for BQ to that for ferrocene decreased with a decrease in the electrode radii 3. These 
features are largely deviated from the Butler-Volmer kinetic behavior. The electrode 
surface after the long term electro-reduction was found to be coated with a precipitate. 
The proposed reaction mechanism is formation of films by follow-up chemical 
reactions of BQ associated with slight potential shift. It can be explained in terms of 
formation of films at high concentration of ferrocene owing to an increase in the 
current density at microelectrodes.The rate constant of hexacyanoferrate has apparently 
increased with a decrease in electrode radii both for the oxidation wave and the 
reduction one. This increase has been analyzed by non-negligible length of the mean 
free path of the diffusing redox particle in comparison with the electrode size. The slow 
kinetics, which includes the reduction of BQ to the anion radical yield an adsorbed 
layer and block the diffusion of BQ. 
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